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[Objective] Mineral oil and alkylbenzene or other refri 
geration oil mixing n -pentane to dissolve to 
refrigerantwhich does not include chlorine group, try 
mineral oil and alkylbenzene or other refrigeration oil 
to beable to use for refrigerant which does not include 
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chlorine group. 

[Constitution] Coolant composition is formed from di 
fluoromethane , pentafluoroethane , 1,1,1,2 - 
tetrafluoroethane and then -pentane. After mixing this 
n -pentane to 1,1,1,2 -tetrafluoroethane beforehand, it 
mixes in refrigerantof difluoromethane and 
pentafluoroethane. In addition, it mixes 
aforementioned n -pentane to ratio of rangeof 0. 1 
weight% or greater to 1 4 wt% or less of total weight. 
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[Claim(s)] 

[Claim 1] Coolant composition which designates that 
it consists of difluoromethane , pentafluoroethane ,the 
1,1,1,2 -tetrafluoroediane and n -pentane as feature. 

[Claim 2] After mixing n -pentane to 1 , 1 , 1 ,2 -tetrafluo 
roethane beforehand, mixing in refrigerant ofthe 
difluoromethane and pentafluoroethane, mixing 
aforementioned n -pentane to ratioof range of 0. 1 
weight% or greater to 1 4 wt% or less of total weight, 
coolant composition which designates that itbecomes 
as feature. 

[Claim 3] Coolant composition which is stated in Cla 
im 2 which designates that ratio ofthe n -pentane which 
is mixed to 1,1,1,2 -tetrafluoroethane is made above 1 
4 wt% asfeature. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention is used 
by freezer, at same time, regards thecoolant 
composition which does not have hazard which 
destroys ozone layer. 

[0002] 

[Prior Art] As for those which until recentiy, are used as 
coolant of refrigeratorthe dichlorodifluoromethane 
(Below R -12 you call) and R -12 of azeotropic boiling 
mixed coolant and R -500 which consistsof 1,1 -di 
fluoro er^ (Below R - 1 52a you call) are many. As 
for boiling point of R -12 with - 29.65 °C, as for 
boiling point of theR500 it is a - 33.4 5 °C with 
atmospheric pressure, is ideal in conventional freezer. 
Furthermore, suction temperature to compressor 
relatively being high, theextent where discharge 
temperature causes oil sludge of compressor has had 
propertywhich does not become high. Furthermore it 
carries out also role to which also, R -12 
compatibilityof refrigeration oil of mineral oil of 
compressor is good, pulls back oilin coolant circuit to 
compressor. 
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[0003] 

[Problems to be Solved by the Invention] But, above- 
mentioned each refrigerant being discharged in 
atmosphere bythe latency of that high ozone 
destruction, when it arrives in vacant ozone layer on 
theearth, destroys this ozone layer. Destruction of this 
ozone layer is caused by chlorine group (CI) in 
refrigerant. Then, refrigerant and for example 
difluoromethane which do not include this chlorine 
group (Below R -32 you call), the pentafluoroethane 
(Below R -125 you call) and 1,1,1,2 -tetrafluoroethane 
(Below R -134a you call) it is thought as these 
replacement coolant. As for boiling point of this R -32, 
with - 5 1 .7 °C, as for boiling point ofthe R -125, as 
for boiling point of -48.5 °C and R -134a, it is a -26. 
0 °Cwith atmospheric pressure. 

[0004] There was a problem to which R -32,R - 125 an 
d R -134a of coolant whichdoes not include this 
chlorine group compatibility of general mineral oil and 
alkylbenzene or other refrigeration oil arebad, reach to 
poor lubrication of compressor from deteriorating of 
retumof oil to compressor and sucking up etc coolant 
which isseparated from oil at time of stopping and 
starting. 

[0005] Because of this, this inventor this mineral oil a 
nd alkylbenzene etc and mixing then -pentane where 
compatibility is good to refrigerant where compatibility 
of themineral oil and alkylbenzene etc is bad, mineral 
oil and alkylbenzene or other refrigeration oil which 
from thecompressor discharge in refrigerant circuit 
discovered fact that it can recoverin this compressor. 

[0006] This invention being something which solves a 
bove-mentioned problem,the mineral oil and 
alkylbenzene or other refrigeration oil, is to offer 
coolant composition which designates thatit tries to be 
able to use for refrigerant which does not include the 
chlorine group as object by fact that it mixes n - 
pentane of +3 6.07 °C tothe refrigerant which does not 
include chlorine group with atmospheric pressure. 

[0007] 

[Means to Solve the Problems] This invention is somet 
hing which forms coolant composition from 
difluoromethane , the pentafluoroethane , 1,1,1,2 - 
tetrafluoroethane and n -pentane. 

[0008]. In addition, after this invention mixing n -penta 
ne to 1,1,1,2 -tetrafluoroethanebeforehand, mixing in 
refrigerant of difluoromethane and pentafluoroethane, 
theaforementioned n -pentane it is something which is 
mixed to ratio ofrange of 0. 1 weight% or greater to 1 4 
wt% or less of total weight. 

[0009] Furthermore, this invention when mixing to refr 
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igerant of difluoromethane andtbe pentafluoroethane 
with ratio of q -pentane which is mixed to 1,1,1,2 - 
tetrafluoroethane asabove 1 4 wt%, is something which 
it tries to become 1 4 wt% or less. 

[0010] 

[Work or Operations of the Invention] This invention 
has tried mineral oil and alkylbenzene or other 
refrigeration oil which from compressordischarge in 
refrigerant circuit to be able to recover as description 
abovemixing n -pentane where mineral oil and 
alkylbenzene or other refrigeration oil and 
compatibility are goodto refrigerant which does not 
include chlorine group where compatibility of the 
mineral oil and alkylbenzene or other refrigeration oil is 
bad by constituting, in compressor. 

[001 1] hi addition. As for this invention with combust 
ible. At same time, After in refrigerant of R -134a 
mixing n -pentane in refrigerant of theR -32 and R - 
125 to dissolve for most part with ambient temperature 
atfixed ratio mixing with refrigerant of R -32 andR- 
125, of thisR -32 and R -125 mixture fraction of 
refrigerant and n -pentane changing, themixing ratio of 
this n -pentane that tries is not above I 4 wt% as. It 
has made aforementioned R -32 and not to separate 
with theR -125 and ambient temperature. 

[0012] 

[Working Example(s)] Basis being in figure, you expla 
in this invention below. 

[0013] Figure 1 is front view of refrigerant enclosure eq 
uipment which shows theone Working Example of this 
invention. Figure 2 is general refrigerant circuit 
diagram. 

[0014] I is refrigerator which installs compressor 2. 3 i 
s coolant enclosure machine which encloses coolant 
intothe compressor 2. 4 is coolant container which 
supplies coolant to coolant enclosuremachine 3. 
condenser 5, capillary tube 6 and evaporator 7 
sequential are connected by compressor 2 , form the 
coolant circuit. 

[0015] Refrigerant mixture of R -32,R -125,R -134a a 
nd n -pentane has been filled in this refrigerant circuit, 
composition R -32 being 20 weight% to 30 weight%, 
preferably 25 weight% and R -125 being the 10 
weight% to 20 weight%, preferably 15 weight% and 
R - 1 34a being 40 weight% to 60 weight%, preferably 
50 weight% and then -pentane being 0.1 weight% to 
1 4 wt%, is preferably 10 weight%. 

[0016] When as for R -32 when mixing ratio becomes 
20 wt% or less, coefficient of performance 
(COP)decreases, becomes 30 weight % or more, hazard 
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which ignites when it leakedin atmosphere is 
accompanied. When as for R -125 when mixing ratio 
becomes 10 wt% or less, discharge temperature ofthe 
coolant which discharges from compressor 2 becomes 
too high, becomesthe 20 weight % or more, as 
coefficient of perfomiance decreases, global warming 
potential (GWP) value becomes too high. When as for 
R - 1 34a when mixing ratio becomes 40 wt% or less, 
pressureinside coolant circuit becomes too high, 
becomes 60 weight % or more, vaporization 
temperaturebecomes high. 

[0017] N -pentane mixes to refrigerant of R -134a befor 
ehand at fixed ratio,niixes to refrigerant of R -32 and R 
125. This time, n -pentane above 1 4 wt% mixing to 
refrigerant of R -134a, when mixing to refrigerant of 
R32 and R -125, tries to becomethe 1 4 wt% or less, 
namely, n -pentane is a mineral oil and a alkylbenzene 
and a compatibility, but when because the boiling 
point is high, it is a combustible, when mixmg ratio 
is above 1 4 wt%, thenecessary cooling temperature 
stopped being acquired in evaporator 7, at same time, 
in atmosphere leaked, hazard which ignites is 
accompanied. After from this, n -pentane mixing with 
refrigerant and fixedratio of R - 1 34a, it mixes with 
refrigerant of R32 and theR -125, mixing ratio of 
entirety that try it is not above 1 4 wt%. 

[0018] In addition, it does not mix n -pentane with co 
olant which does notinclude R -32 or R -125 or other 
chlorine group, but in order to mix to coolant ofthe R - 
1 34a with ambient temperature, coolant of this R - 1 34a 
lying between, havetried to be able to make mixed 
coolant. 

[0019] N -pentane as optimizing of cooling temperatu 
re, return to compressor of the mineral oil and 
alkylbenzene or other refrigeration oil is designated as 
good by designating themixing ratio as 10 weight%, 
tries to be able to evade risk of ignition. 

[0020] 

[Effects of the Invention] Like above according to this i 
nvention, because coolant composition was 
formedfrom difluoromethane , pentafluoroethane ,1,1, 
1,2 -tetrafluoroethane and n -pentane, refrigerant 
wherethe risk which destroys ozone layer is little can 
be used for mineral oiland alkylbenzene or other 
refrigeration oil to which lubrication performance is 
good, is superior in heat resistance. 

[0021] In addition, After this invention mixing n -pent 
ane to 1,1,1,2 -ten^fluoroethane beforehand, mixingin 
refrigerant of difluoromethane and pentafluoroethane, it 
mixed aforementionedn -pentane to ratio of range of 0. 
1 weight% or greater to 1 4 wt% or less of total weight 
because, risk of ignition of n -pentane of flammability 
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it is something whichit tries to be able to decrease 
without difluoromethane and pentafluoroethane or 
other refrigerant theaforementioned difluoromethane 
and pentafluoroethane or other refrigerant it is mixed n - 
pentane to dissolve,furtherTnore, cooling performance 
decreasing. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a front view of refrigerant enclosure equi 
pment which shows one Working Example ofthis 
invention. 

[Figure 2] It is a general coolant circuit diagram. 
[Explanation of Reference Signs in Drawings] 

2 compressor 

3 coolant enclosure machine 

4 coolant container 



[Figure 1] 





[Figure 2] 
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